T , a Gram-negative, gliding and rod-shaped aerobic bacterium was isolated from soil of a ginseng field in the Republic of Korea and characterized using a polyphasic approach in order to determine its taxonomic position. Comparative 16S rRNA gene sequence analysis revealed that strain DCY21
The genus Lysobacter, in the class Gammaproteobacteria and family Xanthomonadaceae, was first described by Christensen & Cook (1978) based on the non-fruiting, gliding nature of bacteria with high DNA G+C contents. At the time of writing, the genus Lysobacter consists of 16 species with validly published names. Recently, three novel species of the genus, Lysobacter panaciterrae Gsoil 068 T from the rhizosphere soil of a ginseng plant (Ten et al., 2009) , Lysobacter ximonensis XM415 T (Wang et al., 2009 ) from the soil of Tibet and Lysobacter oryzae YC6269
T from the rhizosphere of a rice plant (Aslam et al., 2009) have been described.
Strain DCY21
T was originally isolated from the soil of a ginseng field near Daejeon city in the Republic of Korea and characterized by a polyphasic approach. DCY21
T was one of the isolates dominating a 10-fold diluted sample on an R2A agar plate incubated under aerobic conditions. The strain was routinely cultured on R2A agar (Difco) at 30 uC and maintained as a glycerol suspension (20 %, w/v) at 270 u C. In this study, strain DCY21
T was characterized by a polyphasic approach, including phylogenetic analysis based on 16S rRNA gene sequences, genomic DNA relatedness and chemotaxonomic and phenotypic properties. On the basis of the results obtained in this study, we propose that strain DCY21
T should be placed in the genus Lysobacter as the type strain of a novel species, namely Lysobacter soli.
The Gram reaction was performed via the non-staining method as described by Buck (1982) . Cell morphology and motility were observed under a Nikon light microscope (61000 magnification) using the hanging drop method, with cells grown on R2A agar (Difco) for 2 days at 30 uC. Catalase activity was determined with 3 % (v/v) H 2 O 2 , and oxidase activity was determined using 1 % (w/v) tetramethyl p-phenylenediamine. Growth at different temperatures (4, 25, 30, 37, 42 and 45 u C) and at pH 5.0-11.0 (at intervals of 0.5 pH units) was assessed after 5 days of incubation on LB agar (Difco). Growth on nutrient agar, trypticase soy agar (TSA, Difco), and LB agar was also evaluated at 30 u C. Anaerobic growth was assessed in serum bottles by adding a thioglycolate (1 g l
21
) to the The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain DCY21
T is EF623862.
Two-dimensional thin-layer chromatograms of polar lipids of strain DCY21
R2A broth and substituting the upper air layer with nitrogen gas. Substrate utilization as the sole carbon source and some enzyme activities were tested by using the API ZYM, API 50CH, API 20NE and API 32GN galleries according to the instructions of the manufacturer (bioMérieux).
Isoprenoid quinones were extracted with chloroform/ methanol (2 : 1, v/v), purified by TLC and subsequently analysed by HPLC, as previously described by Collins & Jones (1981) and Shin et al. (1996) . For fatty acid methyl ester analysis, cells were allowed to grow on TSA for 48 h at 30 u C, and then two-loops full of well-grown cells were harvested. Fatty acid methyl esters were prepared, separated and identified by using the Sherlock Microbial Identification System (MIDI; Sasser, 1990) . Polar lipids were extracted and examined by the two-dimensional TLC technique (Minnikin et al., 1977) .
Extraction of genomic DNA was performed by using a commercial genomic DNA extraction kit (SolGent), and PCR-mediated amplification of the 16S rRNA gene and sequencing of the purified PCR product were carried out according to Kim et al. (2005) . Sequences of the 16S rRNA gene were compiled by using SeqMan software (DNASTAR). The 16S rRNA gene sequences of related taxa were obtained from GenBank. Multiple alignments were performed by using the CLUSTAL X program (Thompson et al., 1997) . Gaps were edited out with the BioEdit program (Hall, 1999) . Evolutionary distances were calculated by using the Kimura two-parameter model (Kimura, 1983) . Phylogenetic trees were reconstructed by the neighbourjoining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971 ) methods by using the MEGA3 program (Kumar et al., 2004) with bootstrap values based on 1000 replications (Felsenstein, 1985) .
For measurement of G+C content, chromosomal DNA of the novel strain was extracted and purified as described by Moore & Dowhan (1995) . The isolated DNA was enzymically degraded into nucleosides and the nucleosides were analysed by using HPLC as described by Tamaoka & Komagata (1984) and Mesbah et al. (1989) . DNA-DNA hybridization was performed fluorometrically, according to the method developed by Ezaki et al. (1989) , using photobiotin-labelled DNA probes and micro-dilution wells. Five replications were conducted for each sample. The highest and lowest values obtained for each sample were excluded and the remaining three values were used for the calculation of hybridization values. The DNA relatedness values quoted are expressed as means of these three values.
Cells of strain DCY21 T were Gram-negative, non-sporeforming, gliding, aerobic rods, 0.2-0.5 mm wide and 0.6-0.9 mm long. The strain grew well at 30 u C, and growth occurred at 42 u C. Phenotypic, biochemical and chemotaxonomic characteristics that differentiate strain DCY21 T from other related species of the genus Lysobacter are listed in Table 1 . The major fatty acids detected (percentages of the total cellular fatty acids) from strain DCY21
T were iso-C 15 : 0 (34.3 %), iso-C 17 : 1 v9c (19.5 %) and iso-C 17 : 0 (17.2 %). Although the major fatty acids were similar to those of other members of the genus Lysobacter, the presence of 10-methyl C 16 : 0 differentiated this strain from other members of the genus. A comparison of fatty acid profiles among Lysobacter species is shown in Supplementary Table S1 (available in IJSEM Online). The major ubiquinone detected was Q-8. This quinone system is a characteristic feature of members of the genus Lysobacter (Bae et al., 2005) .
Strain DCY21
T exhibited a polar lipid profile that was almost identical with those of other species of the genus Lysobacter (Park et al., 2008) , containing predominantly diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidyl-N-methylethanolamine and a minor amount of an unknown aminolipid ( Supplementary Fig. S1 ).
The 16S rRNA gene sequence of strain DCY21
T determined in this study was a continuous stretch of 1496 bp. The phylogenetic tree (Fig. 1) Table S2 ) with respect to L. gummosus (35 %), L. capsici (45 %), L. antibioticus (53 %), L. enzymogenes (25 %) and L. niastensis (28 %), indicating that they are not related at the species level (Wayne et al., 1987) . These data indicate that strain DCY21
T is clearly separated from other members of the genus Lysobacter.
As shown in Table 1 and Supplementary Table S1 , the phenotypic and chemotaxonomic characteristics of strain DCY21
T are enough to differentiate it from those species of the genus Lysobacter that form a consistent phylogenetic cluster (except L. niastensis, which forms polyphyletic relationships with other species). Therefore, on the basis of the data presented, strain DCY21
T clearly represents a novel member of the genus Lysobacter, for which the name Lysobacter soli sp. nov. is proposed.
Description of Lysobacter soli sp. nov.
Lysobacter soli (so9li. L. neut. gen. n. soli of soil, the source of the organism).
Cells are Gram-negative, aerobic, gliding and rod-shaped, approximately 0.2-0.5 mm wide and 0.6-0.9 mm long. Colonies grown on R2A agar (Difco) for 2 days are N-Acetyl-b-glucosaminidase Table 1 . Contains predominantly diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidyl-N-methylethanolamine and a minor amount of unknown aminolipid. Q-8 is the predominant quinone. The major cellular fatty acids are iso-C 15 : 0 (34.3 %), iso-C 17 : 1 v9c (19.5 %), iso-C 17 : 0 (17.2 %), iso-C 16 : 0 (7.5 %) and iso-C 11 : 0 3-OH (5.8 %). The DNA G+C content of the type strain is 65.4 mol%.
The type strain, DCY21 T (5KCTC 22011 T 5LMG 24126 T ) was isolated from soil of a ginseng field in Daejeon City, South Korea. T and related species of the genus Lysobacter and closely related genera. Tree reconstructed by using the neighbourjoining method. Bar, 0.01 substitutions per nucleotide position. Bootstrap values (expressed as percentages of 1000 replications) greater than 50 % are shown at the branch points. Filled circles indicate generic branches that were also recovered by using maximum-parsimony algorithms.
